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ABSTRACT 
EFFECT OF CROSSLINKING ON PHYSICAL 
CHARACTERISTIC AND IN VITRO RELEASE OF 
ARTESUNATE-CARBOXYMETHYL CHITOSAN  
(Prepared by Ionic Gelation-Spray Dry) 
Amani Syarahil 
 Artesunate is an anti-malarial drug that belonged to 
Biopharmaceutics Classification System (BCS) class II which has low 
bioavailability. Nanoparticle system is an effective system to improve 
drugs bioavailability because the particle size and surface characteristics 
can be easily manipulated to achieve drug target. In this study, 
nanoparcticle system was made by ionic gelation-spray drying method 
using CaCl2 as crosslinker with ratio of artesunate-carboxymethyl chitosan 2:5. Characterization of the nanoparticle system was done using 
SEM, DTA, FTIR, X-Ray Diffraction, drug recovery, and in vitro release 
was  also evaluated. The result shows that nanoparticle system with 
polymer carboxymethyl chitosan has a rough surface and not spherical 
shape. However, non-crosslinked nanoparticle system has smaller particle 
size and more spherical shape. Based on the result of FTIR, crosslinked 
nanoparticle system shows sharper peaks of –OH/-NH at wavenumber 
3432,11-3434,41 cm-1 that indicate the interaction between 
carboxymethyl chitosan and CaCl2. The result of DTA, crosslinked and non-crosslinked nanoparticle system shows sharp and different 
endothermic peak compared with endothermic peak of artesunate. X-Ray 
diffractogram of crosslinked and non-crosslinked nanoparticle system 
shows crystalline peak of artesunate disappear that means there is a 
change of crystallinity artesunate. The drug recovery of non-crosslinked 
nanoparticle system higher than crosslinked particulate system and 
significantly difference statistically. In vitro release showed that 
nanoparticle system have higher kinetic release than artesunate. Kinetic 
release of crosslinked particulate significantly difference statistically with 
artesunate. 
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